Extensive research has identified parental monitoring to be a protective factor for youth. Parental monitoring includes parents' solicitation of information from their child and the child's voluntary disclosure of information. In today's digital society, parental monitoring can occur using technology, such as text messaging, email, and social networking sites. The current study describes parents' and youths' communication technology use explicitly to solicit and share information with each other in a sample of 56 parent-youth dyads from the same family (youth were 13 to 25 years old). We also examined associations between in-person parental monitoring, parental monitoring using technology, parental knowledge, and youth substance use initiation. Results revealed great variability in frequency of parental monitoring using technology, with a subgroup of parents and youth reporting doing these behaviors very frequently. Parental monitoring using technology was not associated with greater parental knowledge or youth substance use initiation after controlling for youth age group (adolescent or emerging adult) and gender composition of dyads. However, in-person communication between youth and parents remained an important variable and was positively associated with parental knowledge. Youth workers could empower parents to focus on in-person communication, and not rely solely on communication using technology.
Prevention theory focuses on minimizing risk factors while promoting protective factors for youth within various developmental systems (Kumpfer, 1999; Nation et al., 2003) . These risk and protective factors can be targeted through prevention programming, policy, and other efforts to support positive youth development. According to prevention theory and extensive research on parenting and parent-child relationships, parental monitoring (leading to parental knowledge) and parent-child relationship quality are known protective factors against substance use and delinquent behaviors for youth (Dishion & McMahon, 1998; Kumpfer, 1999) .
Exploring parental monitoring and the specific role communication technology use plays in parental monitoring is essential for informing prevention strategies and approaches. Stattin and Kerr (2000) defined parental monitoring to encompass three ways parents actually obtain knowledge about their child's behavior: (a) through children's voluntary disclosure of information, (b) through parents' solicitation of information, and (c) parental control. Child disclosure refers to children's willingness to provide honest information to their parents . Parental solicitation refers to parents' active efforts to obtain information from their children, such as asking what happened at school that day and where their child is going on a weekend evening. Parental control, as defined by Stattin and Kerr (2000) , refers to parents' active efforts to control their adolescents' behaviors through the use of rules and restrictions, such as curfews and requiring permission before attending social activities.
Conceptualizing Parental Monitoring
Together, parental solicitation and control describe parents' purposeful tracking and surveillance behaviors that can be considered monitoring activities. Parent behavior (solicitation of information from the adolescent and setting and enforcing limits) and adolescent behavior (disclosure of information) have been shown to account for a large amount of variance in parental knowledge of adolescents' activities and behaviors (up to 50%, a substantial amount of variance for this field; .
Parental knowledge during adolescence has been studied extensively, and is a known protective factor against drug and alcohol use and other risky behaviors during adolescence (DiClemente et al., 2001; Waizenhofer, Buchanan, & Jackson-Newsom, 2004) . Adolescents whose parents know relatively more about their day-to-day life show lower levels of drug and alcohol use (DiClemente et al., 2001; Steinberg, 2001) , delinquency, school problems, and depressed mood (Crouter & Head, 2002) . They also show higher levels of self-esteem and better school performance. Low levels of parental knowledge have been associated with high levels of adolescent problem behaviors, such as delinquency and substance use initiation (Crouter & Head, 2002) .
Implications of Parental Monitoring for Substance Use
Substance use during adolescence is associated with several short-and long-term health and social outcomes (NIDA, 2012) . Fatalities involving alcohol consumption are responsible for over 5,000 adolescent deaths each year, all of which are preventable and include vehicle accidents, suicides, and other accidents and injuries (Hingson & Kenkel, 2004) . Substance use during adolescence also predicts substance use problems and negative outcomes in emerging adulthood and adulthood (e.g., Schulenberg, Maggs, & O'Malley, 2003) . By better understanding the associations between parental monitoring using technology and youth outcomes, researchers, scholars, and youth and family educators can begin to develop effective monitoring strategies for parents and youth in today's digital age.
Parental Monitoring in Today's Digital Age
Youth and their parents are active users of technology. Recent trends show that 92% of U.S. teens report going online daily, with 24% reporting that they go online "almost constantly" (Lenhart et al., 2015) . In addition, the typical teen sends and receives at least 30 text messages each day (Lenhart et al., 2015) . Compared to the general adult population, parents of adolescents are more likely to be Internet users (87% versus 78%; Lenhart et al., 2011) . The majority of parents (91%) of children ages 12 to17 own cell phones and 86% report text messaging (Lenhart et al., 2011) . Recent research has found that over 90% of parents of adolescents reported using text messages and almost three-quarters reported using social networking sites specifically for the purpose of communicating with their children (Rudi et al., 2015) . Despite these statistics, little is known about how parents and adolescents use technology to communicate with each other. Of research that does exist, most focuses on parental monitoring specifically of adolescents' online activity without attention to how technologies might be used specifically for staying connected (Lenhart, 2012; Rogers, Taylor, Cunning, Jones, & Taylor, 2006) .
Traditionally, parents solicited information from their adolescent by asking where they were going and with whom before their adolescent left the house, or asking what their adolescent did at school that day , and adolescents disclosed this information in person.
As a result of widespread access to and use of communication technologies (Lenhart, 2012; Lenhart et al., 2011; Madden, Lenhart, Duggan, Cortesi, & Gasser, 2013) , parents can now solicit information from adolescents and adolescents can disclose information to parents using technology, such as through text messaging and social networking sites like Facebook. The vast majority of previous research on parental monitoring has not distinguished the specific communication method used (in person or using technology) to obtain information nor has it considered the impact of communication method on parental knowledge or youth outcomes. To fully understand parental monitoring and its impact on youth outcomes in today's digital age, it is important to understand which communication methods may be more likely to lead to parental knowledge. In addition, researchers and educators should not assume that online communication operates similarly to in-person communication. This practical information can help parents effectively maintain their relationship with their youth during the teen years.
This exploratory study makes several key contributions to the field regarding our understanding of the relationship between parental monitoring and youth substance use initiation. Specifically, it explores a relatively new phenomenon occurring in families today, that is, the use of technology for parental monitoring. In addition, it provides information about the relationship between parental monitoring using technology and youth substance use initiation, bringing the field of parental monitoring into today's digitized world. The descriptive information provided by this research lays the foundation for future research to further examine how technology can be used as a tool to help parents effectively monitor their children.
Research Questions and Hypotheses
This study describes in-person parental monitoring and parental monitoring using technology. It also explores associations between parental monitoring using technology, parental knowledge, and youth substance use initiation in a sample of matched parent-youth dyads (N = 56 dyads).
Research question
How frequently do youth and parents report in-person parental monitoring and parental monitoring using technology (parental solicitation and child disclosure)?
Hypothesis 1
Parental monitoring using technology will account for a significant amount of variance in parental knowledge above and beyond in-person parental monitoring, after controlling for youth age (adolescent or young adult), gender composition of the dyad (e.g., son-mother, daughterfather), parental trust/warmth, and parental control.
Hypothesis 2
Youth who report substance use initiation will report lower levels of in-person parental monitoring, parental monitoring using technology, and parental knowledge compared to youth who do not report substance use initiation.
Methodology Data Collection
Parents of high school and college students (youth were 13 to25 years old) were recruited to participate in an online survey through Facebook and Amazon Mechanical Turk (MTurk). Given the study's focus on parents and youth during adolescence and young adulthood, recruitment was designed to capture youth in both developmental periods. Facebook advertisements targeting racially diverse parents of high school and college students were posted on Facebook from mid-April 2014 to early June 2014, resulting in seven of the parents included in the current study. Amazon's Mechanical Turk (MTurk; www.MTurk.com) is an open online marketplace for labor recruitment, compensation, and data collection. Previous research has shown MTurk to be a viable, cost-effective method for obtaining large samples to participate in self-report questionnaire research (Buhrmester, Kwang, & Gosling, 2011; Dworkin, Hessel, Gliske, & Rudi, 2016) . Research comparing MTurk samples to standard Internet samples has shown that MTurk samples are slightly more diverse in age, geographic location, and race and ethnicity (Buhrmester et al., 2011) .
Youth were recruited to participate in the research project via invitations from their parent who participated in the study. After parents entered their email address for the iPad mini and Amazon.com gift card drawing, a message appeared encouraging the parent to paste text about the online survey and the survey link into an email to their child.
The survey was administered using Qualtrics, an online survey tool optimized for use on mobile devices such as smartphones and tablets, increasing accessibility for parents who do not own desktop computers or laptops. The institution's IRB approved all study procedures.
Participants
Included in the current study are parent-child dyads in which both parent and child resided in the United States (N = 56 dyads). Youth age ranged from 13 to 25, with an average age of 17.54 years. All youth in the 13-25 year old age range were included in the study sample to allow for the consideration of communication processes and implications on parental knowledge during adolescence and young adulthood, two critical developmental periods. Further, including all youth helped ensure sufficient power for the planned analyses. For subsequent analyses, youth were divided into two groups: adolescents (13-17, 58.9%) and young adults (18-25, 41.1%). Almost half of youth were female (46.4%), and 75% of parents were female. Over one-third of dyads (39.3%) were mother-daughter dyads, 26.8% were mother-son dyads, 16.1% were father-son dyads, and 7.1% were father-daughter dyads. Approximately twothirds (66.1%) of youth were White, 12.5% were Black, 8.9% were Asian, and 5.4% were Hispanic. The majority of parents were White (69.6%), 17.9% were Black, 5.4% were Asian, and 5.4% were Hispanic.
About one-third of parents (33.9%) had a four-year college degree, and 14.3% had some postgraduate training. The majority of parents worked full-time (67.2%) and 13.8% worked parttime. Half of parents (51.7%) reported earning between $10,000 and $50,000 last year. The majority of parents were married (67.9%), 14.3% were single, and 10.7% were divorced or separated. Over half of parents reported living in a suburban area (55.2%), 24.1% reported living in a rural area, and 19.0% reported living in an urban area (see Table 1 for more information about demographic characteristics of the sample).
Measures
Several of the measures included in the online survey used slider bars, a graphic rating scale that allows respondents to be more precise in how they answer questions by allowing choice in between scale options (for example, parents could choose to place the slider between "rarely" and "sometimes", rather than having to choose between the two options). Parents and youth reported on the same constructs. Child Disclosure
Youth were asked how often they tell the parent who referred them to participate in the study about different topics in person and using technology by responding to six total items Kerr, Stattin, & Burk, 2010) ; three items about in-person child disclosure and three items about child disclosure using technology (e.g., "How often do you initiate a conversation with this parent about school (relationships with teachers, assignments, etc.)?"
The slider labels were the same for the in-person and the using-technology questions: 0-1 = Almost never, 1-2 Rarely, 2-3 Sometimes, 3-4 Often, 4-5 Almost always. Parents answered the same questions about how often their child disclosed information in person and using technology. Scales were created by computing mean scores for in-person child disclosure (youth report α = .68; parent report α =.67), and child disclosure using technology (youth report α = .86; parent report α = .88).
Parental Solicitation
Youth reported how often the parent who referred them to complete the survey solicits information about different topics from them using ten total questions ( 
Substance Use Initiation
Youth and parents reported on youth initiation of cigarette, alcohol, and marijuana use using three items from the National Youth Risk Behaviors Survey (YRBS; Kann et al., 2013) . All items were recoded to create one never/ever variable for each substance.
Data Analysis Plan
To answer our research question regarding how often parents and youth report in-person parental monitoring and parental monitoring using technology, frequency and descriptive analyses were computed (see Table 2 ).
To test our first hypothesis, that parental monitoring using technology will account for a significant amount of variance in parental knowledge, two hierarchical, cross-informant regression analyses were computed. One model included youths' report of independent variables with parents' report of parental knowledge as the dependent variable, and the second model included parents' report of independent variables with youths' report of parental knowledge as the dependent variable.
Both cross-informant regressions included youth age, gender composition of the dyad, parental trust/warmth, parental control, in-person child disclosure, and in-person parental solicitation in the first step. The second step included child disclosure using technology and parental solicitation using technology.
Although stronger associations may be found in data from single informants, cross-informant analyses examining the effects of one informant's report on another's (in this case, youths' report of independent variables on parents' report of parental knowledge, and parents' report of independent variables on youths' report of parental knowledge), allow parent and youth behaviors and perceptions to be more accurately and reliably determined (Achenbach, McConaughy, & Howell, 1987) . Power analyses were computed to determine whether the sample size allowed for sufficient power to detect a medium effect size for step 2 of the model.
Results showed that to find a medium effect size for the second step of the hierarchical multiple regression model (Cohen's f 2 = .20; Cohen, 1988 ) with a desired statistical power level of .80, a sample size of 56 was required. Despite the small sample size of the current study, there was sufficient power to detect a medium effect size.
To test our second hypothesis, that youth who reported substance use initiation would report lower levels of in-person parental monitoring, parental monitoring using technology, and parental knowledge compared to youth who did not report substance use initiation, independent samples t-tests were computed comparing the two groups of youth.
Expectation maximization imputation was used to impute missing data for key study variables.
Missing data ranged from zero cases missing data to four (7.1%). Preliminary analyses were computed to examine differences in demographic characteristics between parents and youth missing any data and those with complete data. There were no differences in demographic characteristics of parents and youth with missing data and those with complete data. Missing value analysis (MVA) was computed in SPSS, and there were no significant patterns of missing data; data were assumed to be missing completely at random.
Preliminary Analyses
Given that parent-child communication and developmentally-appropriate parental monitoring differ depending on the developmental stage of the child (e.g., parenting an adolescent versus parenting a young adult; Arnett, 2000; Dishion & McMahon, 1998) , youth age group was included as a control variable in each model. Gender composition of parent-child dyads (i.e., mother-daughter, mother-son, father-daughter, father-son) has been associated with child disclosure, parental solicitation, and parental knowledge (Crouter & Head, 2002; Waizenhofer et al., 2004) , and was also included as a control variable in both models.
Preliminary analyses examining differences in key study variables by youth age group revealed  Adolescents (M = 3.96) and their parents (M = 4.15) reported significantly more frequent child disclosure in person than young adults (M = 3.30) and their parents (M = 3.57; p < .01).
 Adolescents (M = 3.76) and their parents (M = 4.11) reported significantly higher levels of parental knowledge than young adults (M = 3.24) and their parents (M = 3.47; p < .01).
 Adolescents (M = 4.11) and their parents (M = 4.34) reported significantly higher levels of parental control than young adults (M = 2.75) and their parents (M = 2.75; p < .001).
Significant differences found by youth age group make sense given that the majority of young adults were living away from their parents and that the parenting needs of adolescents differ from those of young adults.
Preliminary analyses examining differences in key study variables by gender composition of 
Results

Describing Parents' and Youths' Monitoring Behaviors
To answer our research question regarding frequency of in-person parental monitoring and parental monitoring using technology, frequency and descriptive analyses were computed. On average, youth and parents reported that the youth disclosed information in person "often" and that youth disclosed information using technology "sometimes" (see Table 2 ). None of the participants, youth or parent, reported that the youth "almost never" disclosed information in person (see Table 2 ).
On average, youth and parents reported that youth disclosed information using technology "sometimes" (see Table 2 ). A small proportion of youth (14.3%) and parents (16.1%) reported that the youth almost never disclosed information using technology (see Table 2 ).
On average, youth and parents reported that the parent solicited information in person "often" (see Table 2 ). Sixteen youths (28.57%) and 13 parents (23.21%) reported that the parent "almost always" solicited information in person (see Table 2 for additional information about frequency of in-person parental solicitation).
On average, youth and parents reported that the parent solicited information using technology "rarely" (see Table 2 ). Similar to child disclosure using technology, a small proportion of youth (14.3%) and parents (19.6%) reported that the parent almost never solicited information using technology (see Table 2 for more details). 
Associations Between Parental Monitoring Using Technology and Parental Knowledge
In analyses testing our first hypothesis, that parental monitoring using technology will account for a significant amount of variance in parental knowledge, the overall model with youths' report of parental knowledge as the dependent variable was significant, F (6, 43) = 3.07, p = .01 (see Table 3 ). Independent variables included in the first step of the model accounted for 38% of the variance in youths' report of parental knowledge; youth age group and parents' report of in-person parental solicitation were the only statistically significant independent variables. The second step of the model accounted for only 3% of the variance and was not statistically significant.
The overall model with parents' report of parental knowledge as the dependent variable was significant, F (6, 43) = 5.17, p < .001 (see Table 3 ). Independent variables included in the first step of the model accounted for 52% of the variance in parents' report of parental knowledge; youth age group and youths' report of in-person child disclosure were the only significant independent variables. The second step of the model accounted for only 3% of the variance in parents' report of parental knowledge and was not statistically significant.
Differences by Youth Substance Use Initiation
Next, we tested our second hypothesis, that youth who report substance use initiation will report lower levels of in-person parental monitoring and parental monitoring using technology. Details about differences in parental monitoring by youth substance use initiation are reported in Table 4 . Youth who had initiated cigarette use reported significantly lower levels of parental control (moderate effect size), and had parents who reported lower levels of parental control (moderate effect size) and lower levels of parental knowledge (moderate to large effect size) compared to youth who had not initiated cigarette use. Youth who had initiated alcohol use had parents who reported less frequent in-person parental solicitation (moderate effect size) and lower levels of parental knowledge (large effect size) compared to youth who reported not initiating alcohol use. No significant differences were found for child disclosure or parental solicitation using technology (see Table 4 ).
Discussion
Extensive research has demonstrated the importance of parental knowledge of youths' whereabouts, associations, and activities as it relates to substance use initiation and delinquent behaviors (Crouter & Head, 2002; Steinberg, 2001 ). In addition to acquiring this knowledge face-to-face, knowledge acquisition can now occur using technology, including via text message, email, Skype and FaceTime, and through the use of social networking sites. As such, information about how the use of technology may be a strategy for parents to obtain knowledge has direct implications for preventing youth substanceuse initiation and promoting positive youth development. Our results provide evidence to suggest that for both adolescents and young adults, in-person communication is still important. The lack of information in the current study regarding the context in which technology-mediated communication is happening may explain our lack of findings regarding technology-mediated monitoring.
In-Person Communication Still Matters
Parents' report of in-person parental solicitation was positively associated with youths' report of parental knowledge, and youths' report of in-person child disclosure was positively associated with parent report of parental knowledge. These findings are particularly striking given the small sample size and the use of a cross-informant design. Taken together, these results provide further evidence that despite the increase in use of technology for family communication, in-person communication remains an important aspect of parent-child relationships. Our results show that in-person monitoring contributes significantly to parental knowledge, which is a known protective factor for youth.
The lack of significant findings about child disclosure and parental solicitation using technology suggest that parents may still primarily obtain information about their youth via in-person communication. Alternatively, it could be that using technology to solicit information from adolescents is not necessarily related to better youth outcomes (e.g., Hessel, He, & Dworkin, 2017) . Perhaps technology use within the parent-child relationship serves a different purpose other than monitoring, or that parents are using technology for monitoring in different ways.
Findings suggest that in-person child disclosure and parental solicitation each uniquely contribute to parents' and youths' perceptions of parental knowledge. The vast majority of research on parental monitoring finds child disclosure to be the most important factor contributing to parental knowledge, but these findings suggest that both disclosure and solicitation are important. Notes.
a Youth age entered as dichotomous variable (adolescent or young adult). *p < .05, **p < .01.
Importance of Context and Reason for Communication
Youths' perceptions of the frequency of parental solicitation using technology may not be what leads to parental knowledge (Hessel et al., 2016) . It could be that the contribution of parents' solicitation of information using technology to parental knowledge depends on the emotional climate in which parents are soliciting information from their child. In a warm, trusting relationship, asking for information via technology may be seen as a loving and caring behavior that youth respond to positively, while in a less warm, less trusting relationship, this behavior may be seen as an intrusive violation of privacy (Padilla-Walker, Nelson, Madsen, & Barry, 2008) . It could also be that parents hold off on soliciting information using technology until they are worried or concerned about their youth's associations, whereabouts, or activities. Parents also have the opportunity to be creative or sneaky in how they ask questions using technology, and their youth may not realize that they are being solicited for information. For example, parents may give false reasons for why they want to know certain information or could include pictures or emojis in their text messages to convey a certain kind of tone with their questions.
Alternatively, it could be that parents are not soliciting information via technology in the same ways as they do in person. Parental solicitation using technology may be appropriate for discussing certain topics, perhaps when the youth will be home or coordinating other logistics, while in-person parental solicitation may be more appropriate for discussing more emotional or difficult topics. Some research suggests that when parents and college students communicate for the purpose of checking in or to make plans, phone calling and text messaging are used frequently (Connell & Dworkin, 2011) . However, when parents and youth want to communicate about more serious or important topics, such as talking when upset, parents and college students communicate face-to-face (Connell & Dworkin, 2011) . Perhaps when parents really want important information, they ask their child in person, and technology is just a tool used for checking in about routines or schedules.
Limitations and Future Research Directions
Though this study begins to overcome some of the barriers to generating knowledge about parental monitoring in today's digital world, it is not without limitations. The sample size for the study was small, and there was not enough power to detect smaller effect sizes that may exist in the population. While the majority of youth in the sample were adolescents (59% between 13-17 years old), over one-third were emerging adults. It is likely that parental monitoring serves different purposes and has different impacts on youth depending on the youth's developmental phase. While we included youth age as a control variable in our regression analyses, it is important to better understand how youth and parents are using technology for parental monitoring. Future research needs to use larger sample sizes and be intentional in including youth of particular ages.
This study employed a cross-sectional study design; therefore, it is impossible to determine the direction of effects, or whether bidirectional effects are occurring between parents and youth.
Are parents proactively parenting children or is parenting a reaction to what children are doing?
Longitudinal study designs and advanced statistical methods need to be employed to tease out these possibilities.
The findings from the current study lay the foundation for future research in parents' and youths' use of technology for sharing information. How youth manage their information is a complex process (e.g., Finkenauer, Engels, & Meeus, 2002 Research has also shown that how parents react to youth disclosure of information is related to whether youth will disclose information in the future (Kerr & Stattin, 2003; Tilton-Weaver et al., 2010) . Examining parents' emotional reactions to youths' disclosure of information via technology, and also youths' emotional reaction to parents' solicitation of information via technology, would provide additional information about this complex process. Parental connectedness is a critical protective factor for youth, and further understanding how technology impacts connectedness is an important direction for future research.
Parents and youth were recruited to participate in this study using online recruitment methods, and therefore the sample includes youth and parents who are already actively online and likely comfortable using technology. The majority of the parent participants found the survey through MTurk. While these online methods resulted in a sample of matched parent-youth dyads, the parents who were recruited via MTurk were guaranteed a small sum of money as compensation. Although compensation was small, there may be issues related to parents' motivation, privacy while completing the online survey, and parents' attention span and effort while completing the survey.
Implications for Youth Workers
For youth workers to effectively support positive youth development, they must understand the societal changes (i.e., increasing technology use among youth) and other systems changes (i.e., relationships with parents and other family members) that influence the youth they serve.
The primary goal of many youth programs is to "stack the deck" in favor of youths' positive development, by increasing or supporting protective factors while decreasing or minimizing risk factors.
This study identified in-person communication with parents as a protective factor. Youth Much research has shown child disclosure to be the primary driver of parental knowledge.
However, in the current study, we found parents' solicitation of information to also significantly contribute to parental knowledge. This is an important message for parents in today's digital world. While adolescents and young adults may be very tuned in to their technological devices and prefer technology-mediated communication for connection with peers (Anderson & Jiang, 2018) , parents' inquiring about their children's lives in person still plays an important role in both the prevention of risk behaviors and the promotion of positive behaviors. This is a critical message for parents to receive both through written and online resources and programming to empower them to continue to reach out to their adolescent and young adult children in person.
Conclusion
The current exploratory and descriptive study has specific implications for parents and practitioners who work with parents and families. 
